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strength of single fibers under wet conditions. It is described in the German Standard 
DIN 53, 857, part 1 , as well as in the International Standard ISO 2267. 

As the effect normally shows up in a significant amount only after about 20 to 25 wash 
cycles, there is always some tensile strength loss due to the mechanical forces acting 
on the cotton fiber during the washing process. Therefore the tensile strength loss of a 
control fabric washed without cellulases using the same formulation of detergent and 
the same type of washing machine and washing programme has to be subtracted. To 
calibrate the values, a preparation of the (single) endoglucanase V from Humicoia 
insolens (EG V) in equal amounts of enzymatic protein in the detergent is used as a 
standard and the value of the tensile strength loss for this sample minus the control 
value of detergent without cellulase is taken as a TSL of 100%. This cellulase EG V has 
been described for example in the international patent application WO 91/17243 The 
amount of protein can be measured for example by using the BCA Pierce method as 
described by R E. Brown et a! in Anal. Biochem. 1989 . vol. 180, p. 136 - 139. 

A preparation of an above mentioned Bacillus cellulase available from Kao Corp. under 
the trade mark KAC® 500 or KAC® 700 may be used as comparison, resulting in 
general in a very low tensile strength loss as compared to the control washing 
experiment with no cellulase present. 

The attack of cellulases on protruding microfibrils, pills and cotton fluff on the surface of 
a cotton fabric results in an optically visible removal of that pills. To test the effect, 
washings are to be performed using a detergent with and without cellulase, as 
described for the denomination of TSL. The antipilling effect, too, can best be seen 
after an increasing number of wash cycles. Therefore a number of 15 to 40 wash cycles 
are generally used to demonstrate this effect of cellulases. 

There are three different methods that can be used for quantification of this effect: 

1 . visual evaluation by a test group (panel) 

2. measurement of light reflection (L-value of the CIELAB-system) 

3 determination of the cotton fluffs by means of optical measurement 

The determination using the L-value of the CIELAB-system [Commission Internationale 
de l'£clairage] was described by U. Hotz in Tenside Surf. Del 1993, vol 30, page 388 
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In another aspect of the invention a single cellulase with a ratio of TSL to AP below 1 is 
used to provide a softening effect to fabrics. 

The present invention also relates to the use of a single cellulase with a ratio of TSL to 
AP below 1 to provide colour clarification or to inhibit colour deterioration of fabrics, 
especially coloured fabrics. 

The present invention further relates to the use of a single cellulase with a ratio of TSL 
to AP below 1 to inhibit the wrinkling of fabrics and to ease the ironing of fabrics. 

We found that the use of a single cellulase according to the definition of the invention, 
unlike previously known mixtures of cellulases which provide colour clarification, does 
not degrade cotton to an undesirable level causing tensile strength loss. 

It is further found that in using a cellulase of the definition according to the invention, 
unlike previously known cellulases which provide colour clarification, the enzyme does 
not accumulate on the fabric after repeated laundry washing. 

In another aspect, the invention is directed to detergent compositions, detergent 
additives and fabric softener compositions comprising a single cellulase according to 
the definition given above. 

As noted before, the present invention generally relates to the use of novel cellulases. 
However, prior to disclosing this invention in more detail, the following terms will be 
defined: 

.Cellulase" is a generic name for enzymes acting on cellulose and its derivatives, and 
hydrolysing them into glucose, cellobiose or cellooligosaccharides. 

The term .single" cellulase used herein is intended to mean a cellulase which is 
produced by one gene. 

.Obtainable from" an organism in connection with a cellulase means that such cellulase 
has an amino acid sequence which corresponds to the amino acid sequence of a 
cellulase which may be obtained from that organism. 
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Derivative" is intended to .nd.cate a protein wh.ch is denved from the native prote.n by 
addition of one or more am.no acids to either or both the C- and N-term.nal end of the 
native prote.n, subst.tut.on of one or more amino acids at one or a number of different 
sites in the native am.no aad sequence, deletion of one or more amino acids at either 
or both ends of the native prote.n or at one or more sites in the amino acid sequence, or 
insertion of one or more amino acids at one or more sites in the native amino aad 
sequence The preparation of a derivative is usually achieved by modifying a DNA 
sequence which encodes for the native protein, transformation of that DNA sequence 
into a suitable host and expression of the modified DNA sequence to form the denvative 
protein The derivative of the .nvent.on includes peptides comprising altered amino aad 
sequences in comparison with a precursor enzyme am.no aad sequence (e.g.. a wild 
type or native state enzyme according to the present invention) and which pepfdes 
retain a characteristic enzyme nature of the precursor enzyme but which have altered 
properties in some specific aspect. For example, an altered cellulase may have an 
increased pH optimum or .ncreased tempertature resistance but will reta.n .ts 
charactenstic cellulase activity. Derivatives also .ncludes chemical modifications of 
amino acid residues within the enzyme molecule. 

Host cel." means a cell wh.ch has the capacity to act as a host and expression vehicle 
for a recombinant DNA vector compns.ng DNA wh.ch encodes for the native protein or a 
denvative 

The term ..cleaning" means the removal of dirt attached to laundry. 

The term .pilling" in this respect is the formation of pills and fuzz on the surface of 
cotton containing fabrics due to broken or disordered fibres. 

The term .antipilling" is used to describe the prevention of the formation of pills and fuzz 
on the surface of cotton containing fabrics as well as the removal of pills and fuzz from 
cotton containing fabrics. Antipi.ling normally results in colour clarification when 
coloured cotton containing fabrics are treated. 

The term .colour clarification" in this respect is the reestabl.shment of the attractive 
fresh look of coloured fabncs containing or consisting of cellulose based fibres. wt,ch 
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have developed a greyish appearance by treatment, especially with laundry detergents, 
of the coloured fabric. 

The term R redeposition w in this respect is deposition of dirt or colour components that 
were removed from these textiles or fabrics during a laundry washing or textile 
treatment. 

The term .antiredeposition" in this respect is the action of cellulase to prevent or 
diminish the redeposition of dirt and colour components on the fabric. 

By a .laundry solution" is meant an aqueous solution used for washing, rinsing or 
conditioning, e.g. softening, fabncs 

In a preferred aspect, the present invention relates to the use of a cellulase which is 
obtainable from microorganisms which are deposited according to the Budapest Treaty 
on the International Recognition of the Deposits of Microorganisms for the Purposes of 
Patent Procedures, at the Centraal Bureau voor Schimmelcuttures, Baam, The 
Netherlands on December 23, 1993 under deposition numbers CBS 669.93 and 
CBS 670 93 (described in international patent application WOA-95/18219). This strains 
have been classified as new species of the genus Bacillus , which do not belong to any 
of the presently known rRNA-groups of Bacillus . As used herein, the deposited species 
will be referred to as CBS 669.93 and CBS 670.93. 

The microorganisms may be obtained for example from water and soil samples 
collected in alkaline environments such as alkaline soils and soda lakes. 

The microorganisms have subsequently been screened using a carboxymethyl cellulose 
(CMC)-agar diffusion assay. Strains which showed a clearing zone in this test were 
isolated as potential cellulase producing strains. Genomic gene libraries of the alkali 
tolerant cellulase producing strains were constructed. Recombinant clones were 
screened by agar diffusion on CMC-agar. Recombinant clones that showed clearing 
zones around the colony were isolated. Single cellulases were produced by 
fermentation of the recombinant clones in 4*YEP-medium for 48 hours at 30*C. The 
obtained single cellulases, optionally purified as described in Example 1, were tested in 
the tests defined above to measure TSL and AP. 
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Surpnsingly it was found that the cellulases obta.nable from CBS 670.93 or CBS 669 93 
show a good performance in both tests and have a ratio of TSL to AP below 1. 

in a preferred embodiment of the invention, an approx.mately 50 kD cellulase 
(calculated on the basis of the amino acid sequence (SEQ ID No. 2) of the mature 
prote.n) denved from CBS 670.93 (referred to as .BCE 103" herein) is used. It has been 
revealed by analyzing the gene encoding the amino acid sequence of the approximately 
50 kD cellulase that this cellulase is 89% identical in sequence and 92.5% similar in 
sequence to the cellulase CelA of Bacillus sp. N«4 (Fukumori et al., J. Bacter.. vol. 168. 
pp 479-485) by using the TFastA program (Sequence Analys.s Software Package 6.0 
of Genetic Computer Group. University of W,sconsin, Biotechnology Center. Mad.son, 
W,scons,n) as descnbed by Pearson and Lipman in Proc. Nat. Acad. Sci., vol. 85, pp. 
2444-2448 (1988) The am.no acid sequence of BCE 113 is given in SEQ. ID No. 3 
The present invention further encompasses the use of cellulases with an amino acid 
sequence which have greater than 89 %. preferably greater than 95 % sequence 
identity and/or greater than 92.5 %. preferably greater than 97 % sequence s.m.lanty 
thereto, and detergents comprising such a cellulase. 

in an equally preferred embod.ment of the invention, an approximately 63 kD cellulase 
(calculated on the basis of amino acid sequence of the mature protein) derived from 
CBS 669 93 (referred to here.n as .BCE 113") is used. It has been revealed by 
analyzing the gene encoding the amino acid sequence of the approx.mately 
63 kD cellulase that this cellulase is 58 % .dentical in sequence and 72 % sim.lar m 
sequence to the cellulase CelB of Bacillus lautus (Jorgensen et al. Gene, vol. 93 (1990), 
p 55-60) by using the TFastA program (Sequence Analysis Software Package 6.0 of 
Genetic Computer Group, University of Wisconsin. Biotechnology Center, Mad.son, 
Wisconsin) as described by Pearson and Upman in Proc. Nat. Acad. Sc. vol. 85 
(1990) p 2444-2448. The amino acid sequence of BCE 113 is given in SEQ ID No 3. 
The present inv.nt.on further encompasses the use of cellulases with an amino acid 
sequence which have greater than 58%. preferably greater than 80% and more 
particularly greater than 90% sequence identity and/or greater than 72 %. preferably 
greater than 80 % and more particularly greater than 90 % sequence s.mi.anty thereto, 
and detergents comprising such a cellulase 
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A cellulase which may be used in detergents according to the present invention in 
addition to having a ratio of TSL to AP below 1 usually performs well in the 
Antiredeposition Test as described in Example 4 Whiteness maintenance of white 
fabric is measured by a reflectance measurement. The higher the reflectance value, the 
more effective the tested cellulase is in antiredeposition performance. They also 
perform well in the Softening Test as described in Example 4. Depilling is the removal of 
fibrils and/or microfibers that are disordered and/or broken which usually make a 
coloured cotton containing fabric look greyish. The more disordered and/or broken fibrils 
are removed the better the coloured cotton containing fabrics look. Depilling 
effectiveness can be judged by panels or can be quantified by an image analysis 
system, as specified above for the measurement of AP. Cellulases which fulfil the 
requirement of the ratio defined above usually exhibit the following properties: They 
show a delta REM of at least 4 units, preferably at least 5 units, in the Anti Redeposition 
Test as defined in the Examples, and they show a depilling result which is at least 
comparable to that of the cellulase obtainable from CBS 670.93. 

The cellulases which can be used according to the present invention may be produced 
by a process which can be developed using genetic engineering. As a first step the 
gene encoding the cellulase of the present invention can be cloned using X-phage 
(expression) vectors and E. coli host cells. Alternatively PCR cloning using consensus 
primers designed on conserved domains may be used. Expression of the gene 
encoding the cellulase of the present invention in E. coli is shown to give an active 
protein. 

After a first cloning step in £ cgli, a cellulase gene can be transferred to a more 
preferred industrial expression host such as Bacillus or Streptomvces species, a 
filamentous fungus such as Aspergillus , or a yeast. High level expression and secretion 
obtainable in these host organisms allows accumulation of the cellulase of the invention 
in the fermentation medium from which they can subsequently be recovered. 

Cellulases according to the invention are preferably used in amounts of 8 10"* % by 
weight (0 8 ppm) to 8 10* 3 % by weight (80 ppm), more particularly 1 10 u % by weight 
(1 ppm) to 4 10* 3 % by weight (40 ppm), referring to the cellulolytic protein, in 
detergents. Detergent compositions comprising a cellulase defined according to the 
invention may additionally compnse surfactants which may be of the anionic, non-ionic, 
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Suitable anionic surfactants are in particular those of the sulfate or sulfonate type, although 
other types, such as soaps, long-chain N-acyl sarcosinates, salts of fatty acid cyanamides or 
salts of ether cartooxylic acids, which may be obtained from long-chain alkyl or alky I phenyl 
polyglycol ethers and chloroacetc add, may also be used. The anionic surfactants are 
preferably used in the form of the sodium salts Surfactants are preferably present in 
quantities of 2% by weight to 30% by weight and more preferably in quantities of 5% by 
weight to 20% by weight. 

Particularly suitable surfactants of the sulfate type are the sulfuric acid monoesters of long- 
chain pnmary alcohols of natural and synthetic origin containing 10 to 20 carbon atoms, i.e. 
the sulfuric add monoesters of fatty alcohols such as, for example, coconut oil fatty alcohols, 
tallow fatty alcohols, oleyl alcohol, or the C10.20 oxoalcohols and those of secondary alcohols 
of the same chain length The sulfuric add monoesters of aliphatic primary alcohols, 
secondary alcohols and alkyl phenols ethoxylated with 1 to 6 mol ethylene oxide are 
particularly suitable. Sulfated fatty add alkanolamides and sulfated fatty add 
monoglycendes are also suitable 

The sulfonate-type surfactants are pnmarily the alkylbenzene sulfonates containing C*i 5 
alkyl groups, sutfosucdnlc add monoesters and diesters containing 6 to 22 cartoon atoms in 
the alcohol components and the esters of a-sulfofatty adds, for example the a-sulfonated 
methyl or ethyl esters of hydrogenated coconut oil, palm kernel oil or tallow fatty adds. Other 
suitable surfactants of the sulfonate type are the alkane sulfonates obtainable from Cims 
alkanes by sulfochlorination or sulfoxidation and subsequent hydrolysis or neutralization or 
by addition of bisulfite onto olefins and also olefin sulfonates, i.e. mixtures of alkene and 
hydroxyalkane sulfonates and also disutfonates which are obtained, for example, from long- 
chain monoolefins with a terminal or internal double bond by suffonation with gaseous sulfur 
trioxide and subsequent alkaline or addic hydrolysis of the sulfonation products. 

Bleaching agents are preferably selcted from the type containing peroxygen, as hydrogen 
peroxide, alkali perborate, alkali percartoonate, alkali persilicate and/or alkali persulfate 
Particularly preferred are sodium perborate monohydrate and sodium percartoonate 
Bleaching agents may be present in amounts of 5 % by weight to 25 % by weight, more 
particularly 7 % by weight to 20 % by weight. 
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Bleach activator compounds -ndude in part.cu.ar N- or O-acy. compounds, for ,xamp.e 
poiyacylated alkytene diamines, more particularly tetraacetyi ethylene diamine. N-acytated 
tnaanes more particularly i.Wiacety^.^ioxohexahydrc-l.a.S-th^ine, acytatisd 
g,yco.uri.s, more partly tetraacetyi gtycoluhl, N-acylated hydantcns. hydrazides. 
.nazo.es. urazctes, diKetopiperaanes, surruryi amides and cyanurates, also carboxylic 
anhydndes. more particutarty phthalic anhydride. carboxylic add esters, more particularly 
sod,um isononanoyloxy benzene suKonate. and acylated sugar derivatives, more partioalany 
pentaacety. g.ucose. The bleach activator may be coat* in the usua. way with sbell- 
form,ng substances or may be granulated, optionally using granu.ation aids, and rf des,red 
may conta.n other additives, for exampfc dye. A bieach activator which forms 
peroxocarboxylic aads with 2 to 12 carbon atoms, in particular peroxoacetic add. under the 
wasri,ng condrtions is preferab.y used A particularly preferred bleach activator is tetraacetyi 
ethylene diam,ne (TAED) granulated with carboxymethy. cellulose with average partide 
sizes of 0 01 mm to 0.8 mm, wh.ch may be produced by the process described in European 
Patent EP-B-0 037 026. In addifcon to the above mentioned bleach activators or even 
subtituting them sculled bleach cata.ysts may be used, which are transition meta. 
complexes, for example as described in 

Enzymes wh.ch may be present in the detergents according to the invention, in addition 
to the cellulase accord.ng to the definition, are proteases, .ipases. cutinases. amylases, 
pu.lulanases, other cel.ulases. hemice.lu.ases. xylanases. oxidases and/or perox.dases 
They may be presnt in amounts up to 5 % by weight, preferab.y 0.2 % by weight to 2 A 
by weight 

The detergent compositions of the invention may be formuiated in any convenient form 
e g as a powder or .iquid. For the production of detergents with high apparent densrty 
of e.g. 650 g/. to 950 g/l a method using an extrusion step, as described in European 
patent EP-B-0 486 592, is preferred. 

Fabric softer*, compels comprising m. ir.ven.iv. »«ul.s. ma, compns. further 

,o thi, celiuias. Cionic surfaces. (nM* =< •» ««»»•■' «""<" ^ 

are capabi. of fabric sohaning and which may ,ncr.,s. me fabnc sofrening propertied 

of the compositions. 
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Examples 



Example 1 Production o f cellulases 

- Screening for cellulase producing microorganisms 

Two methods were applied for the isolation of cellulase-producing microorganisms: 

1} the soil and water samples were suspended in 0.85% saline solution and directly 
used in the carboxymethyl cellulose (CMC)-agar diffusion assay for detection of 
cellulase producing colonies. 

2) The soil and water samples were enriched for cellulase conta.ning strains by 
incubation in a cellulose containing liquid minimal medium or GAM-medium for 1 to 3 
days at 40°C Cultures that showed bacterial growth were analyzed for cellulase 
activity using the CMC-agar diffusion assay for detection of cellulase producing 
colonies 

- Isolation of alkalitolerant, cellulase producing strains 

Strains that showed clearing zones in the agar diffusion assay were fermented in 25 
millilitre GAM-medium in 100 millilitre shaKe flasks in an Incubator Shaker (New 
Brunswick Scientific. Edison, NJ, USA), at 250 r.p.m. at 40'C for 72 hours. CMCase 
activity was determined in the culture broth at pH 9 and 40'C. 

. Isolation of cellulase genes 

Genomic gene libraries of the alkalitolerant cellulase producing strains were constructed 
in plasmid pTZ18R (Mead. DA. et al. (1986) Protein Engineering 1, 67). Recombinant 
clones were screened by agar diffusion on CMC-agar as described by Wood, P.J.. et al. 
(1988) Methods in Enzymology 160, 59-74. Strains that showed clearing zones around 
the colony were isolated. The CMCase activity of the recombinant stra.ns was 
determined after fermentation for 48 hours at 30'C in 4'YEP-medium. The plasmid DNA 
of the recombinant strains was isolated and the inserts were characterized by restncfon 
enzyme analysis and nucleotide sequence analysis. 
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Procedure 

A test tube is filled with 250 pi 2.5% CMC in 50 mM glycine buffer pH 9 (CMC-low 
viscosity is purchased from Sigma) and 250 u. aliquots ce.lul.se. diluted in the 
appropnate buffer. The test tube is incubated for 30 minutes at 40'C in a waterbath, 
whereafter 1.5 ml of a daily fresh prepared PAHBAH solution (1% PAHBAH in 100 ml 
0 5 M NaOH with 100 ul bismuth solution (containing 48.5 g bismuth nrtrate, 28.2 g 
potass,um sod,um tartrate and 12.0 g NaOH in 100 ml) is added. The mixture is heated 
at 70'C for 10 minutes, after which it is cooled on ice for 2 minutes. The absorpfon ,s 
measured at 410 nm To eliminate the background absorbance of the enzyme samples 
a control expenment is executed as follows: a tube with substrate is incubated under 
the same conditions as the test tube After the .ncubaton 1.5 ml PAHBAH and the 
enzyme preparation is added (in this order) One unit (U) is defined as the amount of 
enzyme producing 1 pmol of glucose from CMC equivalent determined as reduang 
sugars per minute per gram product. 

The buffer used for the determ.nat.on of the pH/temperature profiles is a 
phosphate/citrate system. The pH/temperature profiles were determined using a fixed 
enzyme concentrat.cn which fits in the linear range of the dose response prof.le 
measured at pH 7 and 40°C Th.s enzyme concentration was used for the measurement 
of the activit.es under all other determined conditions. 

The results for the ce.lu.ase BCE 103 are shown in Figure 1. This cellu.ase shows good 
activit.es at a.kaline pH. which makes it suitable for application in detergents with an 
alkaline pH 

Example 2 

Similar procedures startng with the a.kalophilic bacillus strain CBS 669.93 resulted in 
ce.lu.ase BCE 113 The results for this ce.lu.ase BCE 113 are shown in F.gure 2. Th.s 
ce.lu.ase also shows good act.vi.es at alkaline pH. which makes it suitable for 
application in detergents with an alkaline pH 

Pvamme 3: Me — regent of tensile strength and antipilling 
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, nf TSL washing expenments were performed using as 
As descnbed for the evaluation of Tot, wasnmg c y 

: , ;.„« mam, a Oo, OU r Detergent w^ou, dl.ach. without J- ~ 

(105 detergent p.- wash c,.e. pH 10.5,. « washing machme , type W7£ 
Lplr^ur. 40 -C. program jM-f. «* — - ' h *°™ !S " 16 * 
(German hardness). wash load 3.6 kg. 25 washes. 

E^m ng a composidon according ,o M in».ndc (01, as - - 

comparisons (CI to CJ, were run in parallel in identical machines: 

C1: detergent matrix without cellulase 

C2: detergent mathx . 0.288 mg endoglucanase V from Humicola insolens 

C3. detergent mat™ - celMase mixture from Humicola insofcn, sold as granules 

Celluzyme® 0.7T 
D1: detergent matnx ♦ 0.288 mg cellulase BCE 103 
D2: detergent matrix ♦ 0.288 mg cellulase BCE 113 

Tahle 1 ResujtS of TSL-™ oag ' irpments ' a/c1 



Composition 


TSL 


C1 


0 


C2 


100 


C3 


38 


D1 


12 



MititAW 914 under otherwise identical conditions, 
Using washing machines of type Miel«B> w an. un« 

gave the following results: 

Tahi* 7 Resul t " f T *' -measurements (%1 



Composition 



TSL 
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C1 


0 


C2 


100 


D2 


0.6 



Example 3: Measurement of antioillina and Calculation of the ratio TSL to AP 

The evaluation of antipilling properties was done with increased concentrations of 
cellulases for better quantitatve evaluation of the effect. A Colour Detergent (5g/l, 10 
wash cycles at 40 °C) with the addition of cellulase as given in Table 3 was used on 
„pilled M sweat shirt cotton material (washed 25 times at 60 8 C with a detergent without 
cellulase). Evaluation of the pilling was done with the optical measurement system as 
described before; a degree of pilling of 0 % was assigned to the „pilled M material. 



Table 3 Results of AP-measurements f%1 



Enzyme concentration 


degree of pilling 


AP [%]of BCE 103 


EG V 


BCE 103 


25 ng/ml 


-12.8% 


-8.4 % 


65% 


37,5^/ml 


-16.0% 


-9.6 % 


59% 


50 ng/ml 


-22,8 % 


-15.6% 


68% 



An average AP of 64% can be calculated for BCE 103 cellulase. BCE 113 cellulase 
showed under the same conditions an average AP of 100 %. 

Using the values for TSL in Tables 1 and 2, the ratios of TSL to AP for the various 
cellulases are as in the following Table 4: 

Table 4: Ratio TSL to AP 
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Enzyme 


Ratio 


EG V 


1 


BCE 103 


*0.2 


BCE 113 


*0.02 



Example 4: Further test procedures 
- Anti redeposition test 

20 ml 0.5% pigmented soil (fresh prepared, daily and consisting of 86% kaolin, 8% soot 
(FlammruS 101, obtained from Degussa AG), 4% iron oxide black and 2% iron oxide 
yellow (from Henkel Genthin GmbH)), in a detergent (Persil color® without enzymes, 5 
g/l, pH 8.5) was, under agitating (90 rpm) incubated with white cotton fabric (prewashed, 
5 cm diameter, obtained from Windelbleiche, Krefeld). Cellulase was added until a final 
concentration of 1 mU/ml The mixture was incubated for 30 minutes at 40°C, 90 rpm. 
As a control the same incubation was earned out without the addition of cellulase After 
the incubation the fabric was nnsed thoroughly with running cold water. After drying the 
whiteness of the fabric was measured by remission (4 measurements per fabric) using a 
Micro colour Dr Lange® Colourimeter. The control value was substracted from the 
sample value. The results, expressed as delta Rem, are shown in Table 5. 

-Fibre Damage Test 

One pad of cotton wool (100% cotton, Warenhandels GmbH, Buchholz, Marke Olivia, 
Selling agency: Aldi) was incubated in 40 ml wash liquor (Persil color® without enzyme, 
5 g/l pH 8.5), cellulase at a final concentration of 1 mU/ml was added in a sealed flask 
and incubated for 20 hours at 40°C under agitation (90 rpm). After the incubation, fibre 
damage was monitored by the measurement of the quantity of the reducing sugars in 
solution, using the PAHBAH method described in Example 1. As a control the same 
incubation was carried out without the addition of cellulase The results are shown in 
Table 5. 
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-Adsorption Test 

White cotton fabnc (Windelbleiche. Bielefeld) prewashed with german Persi® without 
enzymes at 60'C. was cut round to 9 cm diameter (approx. 0.920 gram). One cotton 
swatch was incubated in 50 ml 50 mM glycine-NaOH buffer pH 9 including 0.1% SDS 
and 1 ml cellulase sample (600 mU/ml) for 60 minutes at 30'C. 2 ml samples were 
taken at T=0 and at T=60 minutes and were diluted directly (1:2) with 50 mM MES- 
buffer P H 6.5 and stored at 4'C until measurement. As control the same incubation was 
earned out without the addition of cotton textile. The activity measurement was 
determined with a PAHBAH method as described in Example 3, but at pH 6.5 in 50 mM 
MES buffer. The adsorption was expressed as relative adsorption where the act.vrty 
applied at the start of the experiment was set as 100%. T=0 100% activity value - 
remaining activity (%) = adsorption (%). The results are shown in Table 5 

x ah i. & Results of the ^.ir»H»n QS ition Test Fibre Damage Test and Adsorption Test 



Enzyme 


Antiredeposrtion 
[delta REM] 


Fibre Damage 
[mU] 


Adsorption (%] 


BCE 103 


5.0 


0.025 


7 


KAC®*' 


7.5 


0.006 


0 


EG V 


1.2 


0.155 


36 



a): Cellulase of Kao Corporation 

Cellulase BCE 113 performed in theses tests at least as well as cellulase BCE 103. 



-Softening test 

The softness of fabrics treated as in Example 3, but after 15 wash cydes, was rated by an 
expert pane. (5 persons) who awarded grades between 0 (fabric washed 25 times wth a 
detergent without ce.lu.ase) and 6 (fabnc prior to any wash) by the fee. of the fabnes. 
Compositions as defined in Example 2 were used in the washings. The average rates are 
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given in Table 6 It can be seen that the compositions according to the invention showed the 
best performance. 

Table 6 Results of the Softenino Test 



Composition 


Rate 


C1 


0 


C2 


2.1 


C3 


1.5 


D1 


2.3 


D2 


2.2 



PCT7EP96/01755 

96/34092 

22 - 

Legend t" th » 

n use BCE 103. In Example 1 this figure 

, SEQ ,DNo1).n^«"'»" m ' TO,ei< ' ,MU, T 
Flgu „ 3 s,ows M ONA ,.<^« SEQ» ^ 6?0 M * m „ „,«r pep»« 

, S EO ,0 No 4, =no deduct «*» .6= «»» 
« - - ° NA •» CBS 669.93 * ~ — ' *<~ 



WO 96/34092 



PCT/EP96/01755 



- 23 - 

Claims 

1. Use of a single cellulase with a ratio of tensile strength loss (TSL) to antipiliing 
properties (AP) below 1 in aqueous laundry solutions. 

2 Use according to claim 1, characterized in that the aqueous laundry solution 
comprises the cellulase in concentrations of 0.01 mg/l to 0.2 mg/l, more particularly 
0.015 mg/l to 0 1 mg/l. 

3. Use of a single cellulase with a ratio of TSL to AP below 1 to provide an anti-greying 
effect to fabncs, especially coloured fabrics. 

4 Use of a single cellulase with a ratio of TSL to AP below 1 to provide a softening 
effect to fabncs. 

5 Use of a single cellulase with a ratio of TSL to AP below 1 to provide colour 
clarification to fabrics or to inhibit colour deterioration of fabrics, especially coloured 
fabrics 

6. Use of a single cellulase with a ratio of TSL to AP below 1 to inhibit the wrinkling of 
fabrics and to ease the ironing of fabrics. 

7. Use according to any of claims 1 to 6, characterized in that the ratio of TSL to AP is 
below 0.8 and more particularly in the range of 0.001 to 0.5. 

8 Use according to any of claims 1 to 7, characterized in that the cellulase is 
obtainable from Bacillus sp. CBS 669.93 or CBS 670.93. 

9 Use according to any of claims 1 to 8, characterized in that the cellulase has the 
amino acid sequence as listed in SEQ ID No. 2 or a derivative thereof. 

10 Use according to any of claims 1 to 8, characterized in that the cellulase has the 
amino acid sequence as listed in SEQ ID No. 3 or a derivative thereof. 
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j in that the cellulase has an ammo 
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13 a d eter 9 ent co.posit.cn a^ - ^ ^ ^ ^ 
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- 12 1 GAATTCCGTTACATATTTTGCAAAAAAGAGGGTGGTGGCGCTACATATACACCTTAAAAAG 
- 6 0 TGCAGACTAAAACGATTTCGTTTC AGTATGAAAAGCTAAACCATTACCAAGGAGGAAATT 

1 ATGAAAAAGATAACTACTATTTTTGCCGTATTGCTCATGACATTGGCGTTGTTCAGTATA 
MetLyBLyBlleThrThrIlePheAlaValLeuLe\iMetThrLeuAlaLeuPheSerIle 

6 1 GGAAACACGACAGCGGCTGATGATTATTCAGTTGTAGAGGAACATGGGCAACTAAGTATT 
GlyAsnThrThrAlaAlaAspAspTyrSerValValGluGluHisGlyGlaLeuSerlle 

12 1 AGTAACGGTGAATTAGTCAATGAACGAGGCGAACAAGTTCAGTTAAAAGGGATGAGTTCC 
SerAsnGlyGluLeuValAsnGluArgGlyGluGlnValGlnLeuLysGlyMetSerSer 

181 CATGGTTTGCAATGGTACGGTCAATTTGTAAACTATGAAAGCATGAAATGGCTAAGAGAT 
HisGlyLeuGlnTrpTyrGlyGlnPheValAsnTyrGluSerMetLyBTrpLeuArgAsp 

241 GATTGGGGAATAACTGTATTCCGAGCAGCAATGTATACCTCTTCAGGAGGATATATTGAC 
AspTrpGlylleThrValPheArgAlaAlaMetTyrThrSerSerGlyGlyTyrlleABp 

301 GATCCATCAGTAAAGGAAAAAGTAAAAGAGACTGTTGAGGCTGCGATAGACCTTGGCATA 
AspProSerValLyBGluLysValLysGluThrValGluAlaAlalleABpLeuGlylle 

361 TATGTGATCATTGATTGGCATATCCTTTCAGACAATGACCCGAATATATATAAAGAAGAA 
TyrValllelleAspTrpHisIleLeuSerABpABnAapProABnlleTyrLyflGluGlu 

421 GCGAAGGATTTCTTTGATGAAATGTCAGAGTTGTATGGAGACTATCCGAATGTGATATAC 
AlaLyBAspPhePheABpGluMetSerGluLeuTyrGlyAspTyrProAsnVallleTyr 

481 GAAATTGCAAATGAACCGAATGGTAGTGATGTTACGTGGGACAATCAAATAAAACCGTAT 
GluIleAlaABnGluProAsnGlySerA8pValThrTrpABpABnGlnIleLy8ProTyr 

541 GCAGAAGAAGTGATTCCGGTTATTCGTGACAATGACCCTAATAACATTGTTATTGTAGGT 
AlaGluGluVallleProVallleArgABpABnABpProABnABnIleVallleValGly 

601 ACAGGTACATGGAGTC AGGATGTCCATCATGCAGCCGATAATCAGCTTGCAGATCCTAAC 
ThrGlyThrTrpSerGlnAspValHisHiBAlaAlaAapAanGlaLeuAlaAflpProABn 

661 GTCATGTATGCATTTC ATTTTTATGCAGGAACACATGGACAAAATTTACGAGACCAAGTA 
ValMetTyrAlaPheHisPheTyrAlaGlyThrHiBGlyGlnABiiLeuArgAspGlnVal 

721 GATTATGCATTAGATCAAGGAGCAGCGATATTTGTTAGTGAATGGGGGACAAGTGCAGCT 
ABpTyrAlaLe\iAspGlnGlyAlaAlaIlePheValSerGluTrpGlyThrS«rAlaAla 

781 ACAGGTGATGGTGGTGTGTTTTTAGATGAAGCACAAGTGTGGATTGACTTTATGGATGAA 
ThrGlyABpGlyGlyValPheLe\iABpGluAlaGlnValTrpIleAapPheMetA8pGlu 

841 AGAAATTTAAGCTGGGCCAACTGGTCTCTAACGCATAAGGATGAGTCATCTGCAGCGTTA 
ArgAsnLeuSerTrpAlaAsnTrpSerLeuThrHisLyBAspGluScrSerAlaAlaLeu 

901 ATGCCAGGTGCAAATCCAACTGGTGGTTGGACAGAGGCTGAACTATCTCCATCTGGTACA 
MetProGlyAlaAsnProThrGlyGlyTrpThrGluAlaGluLeuSerProSerGlyThr 
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961 TTTGTGAGGGAAAAAATAAGAGAATCAGCATCTATTCCGCCAAGCGATCCAACACCGCCA 
PheValArgGluLysIleArgGluSerAlaSerlleProProSerAapProThrProPro 

1021 TCTGATCCAGGAGAACCGGATCCAGGAGAACCGGATCCAACGCCCCCAAGTGATCCAGGA 
SerAspProGlyGluProAspProGlyGluProAspProThrProProSerA8pProGly 

10 81 GAGTATCCAGC ATGGGATTCAAATCAAATTTACACAAATGAAATTGTGTATCATAACGGT 
GluTyrProAlaTrpAspSerAsnGlnlleTyrThrABnGluIleValTyrHisAanGly 

1141 CAGTTATGGCAAGCGAAATGGTGGACACAAAATCAAGAGCCAGGTGACCCATACGGTCCG 
GlnLeuTrpGlixAlaLysTrpTrpThrGlnAsnGlnGluProGlyABpProTyrGlyPro 

1201 TGGGAACCACTCAAATCTGACCCAGATTCAGGAGAACCGGATCCAACGCCCCCAAGTGAT 
TrpGluProLeuLysSerAspProAspSerGlyGluProAspProThrProProSerAsp 

1261 CCAGGAGAGTATCC AGCATGGGATTCAAATCAAATTTAC AC AAATGAAATTGTGTACCAT 
ProGlyGluTyrProAlaTrpAspSerAsnGliiIleTyrThrAsnGluIleValTyrHis 

1321 AACGGCCAGCTATGGCAAGCAAAATGGTGGACACAAAATCAAGAGCCAGGTGACCCATAT 
ABnGlyGlnLeuTrpGlnAlaLysTrpTrpThrGlnAsnGlnGluProGlyABnProTyr 

1381 GGTC C GTGGGAACC ACTCAATT AAAC TAT AT AATTGATAAAAATTTACTAAT GAGATAGT 
GlyProTrpGluProLeuAanEnd 

1441 GAGAATCCCAAGAGTC TAAATTT GAAGATTGGCATTCTC ATTTTACAATTAATTTAATCC 

1501 ATTGAAAATATTTAAAAACGAATTTTATAATATCCAAGGTACCATACTTAATTGGCGGTA 

1561 CTTTTTTCTGTCCTTATAGCTGCCCATCCCCCCGAAAAAGCGGTCGAAAACTGGTGCATT 

1621 TTTCAGCATTATCTTGTAAATATCAAAACATAAGAAAAAGCCTTGAAACATTGATATOAC 

1681 AACGTTTCTAAGGCTTTTCTGCATTTCTTATTCAGTGTATGCCAATTAACGAGAGTACCA 

1741 CTCAACGATAAGTTGTTCGTTAATTTCAGCTGGAAGCTCAGAACGCTCAGGTAAACGAGT 

1801 GAACGTACCTTCAAGCTT 

FIG..3B 
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-630 GAATTCTTTGGATCATGATGGAAGGCGAAA 
-600 TCATGAGCATTGCCCTTGCGACGATTACGGCTTCTGTCGGCGTCTACTTGCTTGCGTCAG 
-540 CGGTTCAAGGTTGGTTTGCAGGTAAAGCTGCATTAACTGTTGTTCGTTTACTTCTCATTG 

- 4 8 0 TCGCTGCTGTTTGTCTTATTCATTCAAATTGGGTGTATGACTTTGTCGCCCTCGGNATCG 
- 4 2 0 CGGGTATCGCCATTATNCTTCAAAGAACAGTTATTAACAGACGCCATGGGTTCCAAGGCA 

- 3 6 0 AGTACAGTTTAAAACGAGAGATTTAAGAGGCCGCTCCCAATGAGGGAGTGGTCTTTTTTA 

- 3 0 0 CATTCNAAAAAGAGGAAAATAGGAGAAATGTAGATCCGACGTAGATAAGTATTAGGTTTT 
-240 AAGTGTAAGTACAGCTAAGAAAGCTGCTTTTGCTGATTCTATGAAAAAGTGCTTGTTAAA 
- 18 0 CATTTTGACATGATTTTCTGTGAAATAAATGATCTATTTTCTGTGAAACAATTGTGATAG 
- 12 0 ATTGGTGTAGAGTTTTGATAATTCTAAATTTTCGTTCAAAAGGAGGTTGAGGTTCATTTA 

- 6 0 CGATTTTGTC AACAGTCAATTGTTGTTTCCGGGTAACTCATTTGGAGGTGGTGGAGTCTG 

| 1 ATGAAGTGGATGAAATCCATGGTATGGTTGGCCGTTGTTTTGGTCGTTTCGTTCgTA Gg,r 
I MetLysTrpMetLysSerMetValTrpLeuAlaValValLeuValValSerPheValAla 

| 61 CCTGCCGTTAGTTCAGCT AATGAGGATGTAAAAACTCTCQATATTPAnTrrT&TnTAAQA 
| ProAlaValSerSerAla AsnGluABpValLysThrLeuABpIleGlnSerTyrValArg 

12 1 GACATGCAGCCGGGTTGGAATCTTGGGAATACGTTTGATGCCGTCGGACAAGATGAAACA 
AspMetGlnProGlyTrpAsnLeuGlyAsnThrPheAspAlaValGlyGlnAapGluThr 

181 GCATGGGGAAATCCACGTGTGACACGAGAATTAATTGAACGGATTGCGGATGAAGGGTAT 
AlaTrpGlyAsnProArgValThrArgGluLeuIleGluArglleAlaABpGluGlyTyr 

241 AAAAGCATTCGGATTCCGGTGACGTGGGAAAATCGTATCGGAGGGGCACCTGATTATCCT 
LysSerlleArglleProValThrTrpGluAsnArglleGlyGlyAlaProAspTyrPro 

301 ATTGATCCCCAGTTTTTAAATCGAGTGGACGAAGTTGTTCAATGGGCGCTGGAAGAAGAT 
IleAspProGlnPheLeuAsnArgValAspGluValValGlaTrpAlaLeuGluGliiAsp 

361 TTGTATGTCATGATTAATTTACACCATGATTCATGGTTATGGATTTATGAAATGGAGCAC 
LeuTyrValMetlleAsnLeuHisHisAspSerTrpLeuTrpIleTyrGluMetGluHis 

421 AACTACAACGGTGTGATGGCCAAGTATCGCTCGCTCTGGGAGCAACTATCGAACCACTTC 
AsnTyrA9nGlyValMetAlaLysTyrArgSerLeuTrpGluGlnLeuSerAgnHisPhe 

481 AAAGACTATCCAACAAAGCTTATGTTTGAAAGTGTCAATGAGCCAAAGTTTAGTCAAAAC 
LysAspTyrProThrLysLeuMetPheGluSerValAsnGluProLysPheSerGlnAsn 

541 TGGGGTGAGATCCGTGAGAATCACCATGCGTTACTAGACGACTTAAACACAGTGTTTTTC 
TrpGlyGluIleArgGluAsnHisHisAlaLeuLeuABpAspLeuAsnThrValPhePhe 

601 GAGATTGTGAGACAGTCTGGTGGCCAAAATGATATCCGGCCGTTAGTGTTACCGACTATG 
GluIleValArgGlnSerGlyGlyGlnAsnA8pIleArgProLeuValLeuProThrMet 

661 GAAACAGCCACATCACAACCGTTGCTGAACAACCTTTATCAAACAATTGACAAATTG(3AT 
GluThrAlaThrSerGlnProLeuLeuAsnAsnLeuTyrGlnThrlleAspLyaLoxiAsp 
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721 GATCCGAATCTAATTGCGACAGTACACTATTACGGQTTTTGGCCTTTTAGCGTGAATATC 
AspProAsiiIieuIleAlaThrValHisTyrTyrGlyPheTrpProPheSerValABnIle 

781 GCCGGCTACACTCGCTTTGAAGAGGATTCGAAACGGGAGATCATCGAAACGTTTGATCGA 
AlaGlyTyrThrArgPheGluGluAspSerLysArgGluIlelleGluThrPheAspArQ 

841 GTACACCATACATTTGTTGCAAGAGGGATTCCAGTCGTTTTAGGTGAGTTCGGCTTGCTT 
ValHisHisThrPheValAlaArgGlylleProValValLeuGlyGluPheGlyLeuLeu 

901 GGATTTGATAAACATACTGGAGTGATTCAACAAGGTGAAAAGCTAAAATTCTTTGAGTAT 
GlyPheAspLysHisThrGlyVallleGlnGlnGlyGluLyBLeuLyaPhePheGluTyr 

961 CTCATCCATC ATTTGAACGAGCGGGATATTACTCATATGCTTTGGGATAATGGGCAGCAT 
LeuIleHisHisLeuAsnGluArgAspIleThrHisMetLeuTrpAspAsnGlyGlnHis 

1021 TTCAATCGTC ATACGTACGAATGGT ATGACGAGGAATTGTTTGACATGTTGCGGGCAAGC 
PheAflnArgHisThrTyrGluTrpTyrAspGluGluLeuPheABpMetLeuArgAlaSer 

1081 TGGGGAGGAAGATCATCCGTTGCAG AGTCGAACTTTATCTATTTAAAACAGGGAGACCGA 
TrpGlyGlyArgSerSerValAlaGluSerAsnPhelleTyrLeuLysGlnGlyAspArg 

114 1 ATCGCAGATGCAACAGTTACATTACAATTGCACGGAAATGAATTAACAGGGCTTCAGGCG 
IleAlaAspAlaThrValThrLeuGlnLeaiHisGlyAsnGluLeuThrGlyLeuGlnAla 

1201 AATGGACAACGACTAACGCCGGGGCAGGACTATGAGTTAAATGGAGAAAGACTTACAGTG 
AanGlyGlnArgLeuThrProGlyGlnAspTyrGluLeuAsnGlyGluArgLeuThrVal 

1261 AAGGCCCATGTCCTATCGGCAATCGCAGGTTCAGGTACGTTAGGTACGAATGGAATGGTA 
LysAlaHisValLeuSerAlalleAlaGlySerGlyThrLeuGlyl'hrABnGlyMetVal 

1321 ACGGCTGAGTTTAATCGTGGGGCAGATTGGCATTTTCGGGTGAATACGTATCGTACGCCT 
ThrAlaGluPheAsnArgGlyAlaAspTrpHisPheArgValABnThrTyrArgThrPro 

1381 GTATTGCAAAGCACGCAAGGTCACGTGAGCAACTTCAGCATTCCTGCTTCCTTTAATGGG 
ValLeuGlnSerThrGlnGlyHisValSerA8nPheSerIleProAlaSerPheABnGly 

1441 AATAGCTTAGCAAC AATGGAGGCTGTCTATGTGGATGGCGGAAATGCTGGCCCGCAAGAC 
AsnSerLexiAlaThrMetGluAlaValTyrValAspGlyGlyAsnAlaGlyProGlnAap 

1501 TGGACCTCCTTTAAGGAGTTTGGCTATGCCTTCTCTCCTTCTTATGATACACATGAGATT 
TrpThrSerPheLysGluPheGlyTyrAlaPheSerProSerTyrAspThrHiaGluIle 

1561 AAACTGACCGAGGCGTTTTTTCGTGAGGTGCGGGATGGTGAAGTTCGGTTAACCTTCCAT 
LyaLeuThrGluAlaPhePheArgGluValArgAflpGlyGluValArgLeuThrPheHiB 

1621 TTTTGGAGTGGTGAAATAGTCAACTATACGATTATTAAAAACGGGAACCAGGTGACTGOG 
PheTrpSerGlyGluIleValAsnTyrThrllelleLysAsnGlyAsnGlnValThrGly 

1681 ATAGCAGCTCAGACAACCAATTCAAAAAACAAAAATAAAAAATGAAATTGAAAGCGCTTT 
IleAlaAlaGlnThrThrAsnSerLysAsnLysAsnLysLysEnd 

174 1 CTATGGTGTTGCCCGAATATCTGAGGTTCTTTAGTAGAATCCGATATTCGGGTTTTTTCA 

1801 TACATTATAGGGGCGCTTTTTTATGTTGCGCAGGTTAAATGGTCTTACGTATGGGAACCC 

1861 TACTACTAGATTATTGTGCACTCTTTTTGAGTACCATTATCACCGCCCTATCATATGTAT 
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1921 ATGAGTTGAACCATCTAGTAACCTCTCTTAAAATTGGTAAAGGAAATGTAACGTTGTQAT 
2041 AGTAAGGAAATGGTATGATGGAGAGAGACGTGTGATCGAGAAATGGAGGAACGCAGAATG 
2101 AATGAAACGATGCAACGCATCGCGAGAGTC ATAGAGAATGTGGAACGAGTGGCCGCCGGG 
2161 AAACGTCAGGAAATCGAGCTGAGCCTTGTCGCATTATTTGCTAGCGG 
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